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Chat lwong nwéc — Ldy mau -
Phan 4: Hwéng din ldy miu tir cac hd tw nhién va hd nhéan tao

Water quality Sampling —
Part 4: Guidance on sampling from lakes, natural and man-made

1 Pham vi 4p dung

Tiéu chudn nay cung cAp cac hudng dn thiét ké chwong trinh 14y mau, cac ky thuat ldy mau, van
chuyén va bdo quan cac m3u nwéc lay tir hd ao ty nhién va nhan tao trong cac didu kién nwéc mit
thdng thoang va bang phu. Tiéu chudn nay c6 thé ap dung cho cac hd cb hoic khéng co thye vat thay
sinh.

Tiéu chuén nay khdng bao gém hwéng dan Idy mau vi sinh.

2 Tailiéu vién din

Céo tai liu vién din sau 14 rét cin thiét cho viéc ap dung tiéu chudn. DI véi céc tai lidu vién dan ghi
n&m céng bé thi 4p dung phién ban dwoc néu. Bbi véi cac tai lidu vién din khdng ghi ndm cong bé thi
ap dung phién ban méi nh&t, bao gdm ca cac stra ddi, bd sung (néu co).

TCVN 6184 (ISO 7027), Chét lrong nudc - Xéc dinh dé dyc

TCVN 6663-1 (ISO 5667-1), Chét lrong nudc - Ldy m&u - Phan 1: Huéng dén thiét ké céc chuong
trinh 14y mau va ky thuét idy méu

TCVN 6663-3 (ISO 5667-3), Chét lrong nuéc - LAy mau - Phén 3: Bdo quén va xt Iy miu nudc

TCVN 6663-14 (ISO 5667-14), Chét long nutc - LAy méu - Phén 14: Huong dén dém béo chét lugng
1dy mau vé xtr ly méu nuwdc méi truong.

3 Thuit ngi¥ va djnh nghia
Trong tiéu chudn nay s dung céc thuat nglr va dinh nghfa sau day.
3.1

Mau don (grab sample)
MAu riéng I& dwoc ldy ngau nhién tir mot viing nudrc tai mot thoi diém, dia diém va chidu sau cu thé
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3.2

MAu theo chidu sau (depth profile sample)

Hai hodc nhidu mAu rdi duwoc thu thap & hal hodc nhidu A6 sau tai mot thoi diém va vi tri cy thé trén
mot hd

3.3
Mau theo bé mit (area profile sample)
Hai hodc nhidu mau réi dugc ldy & mot dd sau nhat dinh tai hai vi tri tré [én trén mdt hd.

34

MAu td heip (composite sample)

Hai hodc nhidu mAu theo chidu sau (3.2) hodc mau theo bé mit (3.3) dugc két hop 6é tao thanh mét
mAu riéng & trirére khi do cac thong sb chat lrgng nudre

3.5

Mau tich hep (integrated sample)

Mot mau don 18 thu duoc bing ng hodc bo 1y mau twong ty thu thap mAu nuéc di qua qua mét dai
cac dd sau

3.6

Do tai chd (in-situ measurement)

Phép do thang sé chét lwgng nwrdc dwoe thire hién trong mdt viing nuwde, khong ddi hdi phéi ldy mau
nwec

GHU THICH: Phép do nay thirding durge thye hién bang cch st dyng ddu 1dy mau dign td.

37

Phép do ex-situ (ex-situ measurement)

Phép do théng sé chét lvgng nudc durge thye hién bén ngoai hd nudc va yéu cau thu thap va cé thé
¢4 van chuyén miu nuwér trwde khi do

3.8

Dyng cy 14y miu mé (open sampling device)

Binh hé&, bao gém ca cbe, x8, thling chira hoac éng, dugc st dung dé ldy mau & bé mat hodc gan bé
mat nwéc (36 sau dwdi 1 m)

CHU THICH: Cac thiét b} [dy m3u hé khong phil hop dé 14y miu co cac chAt d& bay hoi hodc khi hoa tan,

3.9

Dung cy ldy mau kin (@6ng) (closed sampling device)

Boan bng, hop, éng co 18 theo chidu doc hodic chidu ngang hodc binh chiva ¢é van, ndp day hodc cac
dung cu khac ngén khéng cho khéng khi vao va/hodc ngan khéng khi véi mau nuée va trao ddi nwrde
gitba mAu thu gom va ¢t nwdre xung quanh
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CHU THICH: Céc dyng cy Iy mu kin duoc sir dyng dé 1Ay m3u nuée 1ir ving sau hon hodc thu m3u nude dé phan tich céc
chét d& bay hoi va cac khi hoa tan.

3.10

Ong 14y mau (sampling pole)

Thanh hodc que c6 dau cubi gén dung cu ldy mAu hé hodc kin (3.9) va dwoc st dung d8 kéo dai dén
bo 14y mau

3.1

Vit ning (Sampling pole)

Gi4 d& binh chira m3u nang dugc gén vao day va dwogc st dung dé 1am ting tAm véi clia dung cy tdy
mAu hodc 6& 1am ngéap chim mdt thiing chira mau xubng mot d sau cy thé

3.12

May bom (pumping device)

Thi cbng hodic hit.bang ddng co hodic may bom chim ho3c bd 1ay mau bom khi nén dwece stk dung @&
thu m3u tir cac @ sau xac dinh hodc mét day cac do sau

3.13

Duyng cu rét (filling device)

Phé&u, gdo, dung cy tach mau cé khudy hodc dung cu khac dwoc st dung d& chuyén mau nuéde tir thiét
bj Ay méu sang vat chira 14y mAu

3.14
Kiém soat 4m tinh (negative control)
M&u kiém soat chat lwgng duoc st dyung dé dam bao két qua 4m tinh

4 Thiét bj ldy mau

4.1 Chon vétliéu

C4n chon céc dAu ldy mau, dung cu Iy mAu va dung cyu khac sao cho khéng tao ra phan (rng tuong
tac gitra nrére va thanh phan cla vat lidu. Can kiém tra thiét bj va dung cu duge st dung ngdu nhién
v& sir phat xa, hip phy, hap thy clia cac chét hodc sy anh hwdng dén cac dic tinh cAn xac dinh cé
trong mau dwoc l4y. Céc vi dy vé thiét bj, dung cu lay mau thuwdng ding dugc néu trong Phy lyc A.
Nhirng wu diém va nhwge diém clia dung cy ldy miu duge néu trong Phy lyc B. Néu s& dyng thuyén,
tau hodc thiét bj ndi dé 1y mAu, thi khéng dugc 1am nhigm ban miu. Cac chi tiét bd sung vé ldy mau
tlr tau dwoe néu trong Phy luc C. Tau c6 cap thép va bd dém duoc khuyén céo st dung cho cac hd
sau hon. Diéu nay bao dam téc d va lam chim bd Iy mAu theo yéu cAu. Moi dung mbdi, héa chét hoic
nhién liéu cin duoc bdo quan trong binh kin khéng thdm nwéc. Vi du: viéc st dung moto dién trén
thuyén nhé c6 thé loai trir dwere nguy co 6 nhidm. TCVN 6663-14 (ISO 5667-14) cung cp hwéng din
kiém tra sy hdp thu va phat thai cac chét cAn do tir thiét bj va dung cu ldy mau.
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4.2 Lam sach

C4n c6 sdn hé théng kidm soat cht lwgng va ddm béo cht lweng thich hop d& ngan ngira 6 nhidm va
phat hién & nhigm bat ky ma cé thé anh hudng dén két qua phan tich. TAt ca c4c thiét bj va dung cy
dinh ky c&n dwgc lam sach ca bén trong 1&n bén ngoai bang phwrong phap co hoe va héa hoc néu thich
hop, dé ngén ngira & nhiém mau nwéc.

4.3 Bao dwing

Khi thiét bj st dung thiét bj co hoc hodc thidt bj kh&i déng khéc, thi nhirng bd phan co hoc ndy cn
dwoc kiém tra dinh ky. Thiét bj dién ti va cac dAu do cin dwoc thlr nghiém va hiéu chuan theo khuyén
cdo clia nha san xuét. CAn duy tri nhat ky ngdy thang va két qua thi nghiém va higu chuln.

5 Thiét ké chwong trinh iy miu

L4y mau ding 13 cyc ky quan trong d8 dam bao chét lwong nghidn ciru va div ligu thu duoc. Xay dung
chién Iwgc Ay mau chi tiét tredc khi thu thap miu sé gidm thidu dwoc moi sai s6 14y mAu va sé co
dugc mau dai dién @& phan tich. Can xem xét dén moi khia canh trong chwong trinh 14y m&u néu trong
TCVN 6663-1 (ISO 5667-1). Bidu nay bao gdm nhuwng khéng gi¢i han dén cac ndi dung sau:

a) Muye dich clia nghién ctru

b) Cac théng sé can phan tich dbi voi méi diém Iy mau;

c) Céac phép do cin thire hién tai diém Iy m3u dwgc quy dinh trong phwong phap phan tich, vi dy:
nhiét d, oxy hoa tan, pH, @6 dyc, a6 din dién;

d) TA&n sultva thoi gian 1Ay miu va loai mau;

e) Noitdy miu, sé luvgng va dia didm cla cac didm lay mAu;

f) Thiét bj 1dy mau;

g) Quy trinh dm bdo chét lvgng cin thye hién;

h) Van chuyén va bao quan miu;

i) Cdc ddc tinh thily ddng hoc va hinh thai hoc clia nwére dwec [dy may;

j)  Céc tinh hubng cy thé nhw 8 sau ctia nwée, tham thye vat thiy sinh va cac chét tiém tang khac
nhur céc Iép ndi hodc I&p bun c6 mat;

k) D6 sau ldy miuy;

) Thanh phan va chét lwgng clia nwée dwoc ldy mau;

m) Céc xem xét vé an toan.

6 Quy trinh ldy miu

6.1 Yéu ciu chung

Theo khuyén céo trong TCVN 6663-1 (ISO 5667-1), cAn thiét 1ap phwong an nghién ciru trude khi bét
dau chwong trinh 14y m&u. Phrong 4n cin bao gdm: muc dich nghién ctru, cac tham s cin phan tich
@i v&i tirng noi 1y mau, tn subt va thdi gian 14y mau, kidu thu miu, vét chiva mAu, sé lvong va cac vi
8
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trl 14y mu, yéu cdu vé& bdo quan mau, nhirng vén @8 lién quan dén an toan va céch tiép can, cac dic
tinh thdy ddng, hinh thai va sinh hoc clia noi 18y miu, 44 sau ldy miu va leong nwde cin thu duoc.
Thue vét phit du va/hodc chlorophyll cling nhu cac chét dinh duéng clia nwéc cin duge 14y mau trong
déi sang 16 hogc 16p hdn hop twong Gng. Vigc quyét dinh dd sau cin 14y mAu phai theo EN 16698.
Quyét dinh nay phy thudc vao kidu hd, phan tAng va a9 duc cla phl du. Nghia 14 truée khi tién hanh
I4y mAu cin c6 s8n di» lidu do Giu do va sb doc dia Secchi.

6.2 Vijtrildy miu

6.21 Yéu cu chung

Xem hwéng dan chung trong TCVN 6663-1 (1ISO 5667-1).

Khi m&t nuée cé nheeng vat ndi, cAn ding dung cu Ay mau nudc bé mat dic biét,

Sy phan bd theo khong gian clia cac dia didm 1Ay mau chi c6 thé quyét dinh chinh x4c sau khi da

nghién ciru k§ biing cach dung mdt b on dja diém idy mdu nhdm cung cip mét sé thong tin &p dung

duoce ki thuat théng ké.

6.2,2 Phan bé theo chidu ngang céc vj tri ldy miu

'6.2.2.1 Didm |4y mAu xéc djnh dic treng chét Iegng nwoc

Céc hd phurc tap v& mét hinh théi, cé thé bao gdm nhidu viing hodc ¢6 dudng b rét phirc tap cho thay

c6 sy khdng ddng déu I6n theo hwéng ndm ngang. D& danh gia do khong ddng ddu, cAn dét nhidu

diém [y mau va tién hanh nhi*ng nghién clru so bd. DI liéu thu droc cho phép quyét dinh sé diém

ly. Mot diém 1Ay m3u & phia trén chd sau nhét 13 @l cho nhing ao hb ma @6 khdng ddng ddu theo

huéng ndm ngang nhd. Cac diém Idy mau cin duge danh du rd rang va néu ¢ thé thi a4t phao.

Dling céc thiét bj hang hai d& nhan biét cac diém 14y mau néu b& mat hd qua Ién va khéng cho phép

cém phao. Néu thich hgp cho myc dich ldy mAu, thu cAn thu Ay cac mau tlr bd hd 1on, tt nhét 1A tai

hodc gan véi dong chdy manh hodc chd d4t nhé Ién, st dung thiét bj la bng lay miu.

6.2.2.2 Piém Idy miu d& kidm soat chit lwgng

Cén 14y miu kidm chiing dwong sao cho chiing khdng anh hwdng béicac ngudn 6 nhiém tidm tang.

Diéu nay cAn bao gdm cac viing khang bj tac déng gan hoc gan cac ving nwdc dai dién cho viing

nudc dwoc ldy miu.

6.2.2.3 Biém ldy mau cho nhi¥ng nghién ciru dic bigt

Théng thweng, miu dwoc 1Ay mét vai 1an & diém xuét hién hién tegng bat thwong. Vi tri 1y mau cin

dwerc chi rd trong bao cao, va néu cé thd, kam theo ban @8 hodc so db.

6.2.3 Phan b thing ding céc vi tri 14y miu

Chét lugng nuée hd ao i nhién va nhan tao co thé co sy khang ddng d8u kha Ién theo phwong thing

ding do hién twgng phan tdng. Nguyén nhan 12 do nhikng dnh hwdng cla mat nwéc (thay ddi chat

lwgng do quang hop & viing trén mat va thay dbi nhiét do néng) va nhikng dnh hwdng xuét hién tiv 16p

trAm tich (hoa tan hodc huy&n phi céc chét tir trdm tich). Ngoai ra, 46 khéng dbng déu thang dirng con

c6 thé sinh ra tlr viéc l&ng dong cac chét lo Itrng. Sy khac biét I6n vé chét lugng nwéc ciing thwéng

thdy khi c6 sy thay dj biét nhiét (phan ting nhiét). Do d6, khodng cach theo chiéu sau dé Iay miu don
9
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& nhirng viing khéng ddng d&u can gidm thidu. Vigc b tri chinh xéc cac vi tri ldy m&u phy thude vao
théng tin yéu chu va céc tinh hubng cuc bd. Bdi vay cn tién hanh nhirng nghién clru so bd sl dung
céc d4u do (4& do nhiét @8, ndng dd oxy hoa tan, pH, dd din dién, 86 duc va huynh quang clorophyl),
cho phép quan tric lién tuc hosc trong tirng khodng thdi gian ngén. Trong nhitng trrdng hop ndy, bé
tri chidu sau 1&y mAu d& ghi lai @6 khong ddng d&u tdng thé theo chidu thdng dirng. Khi chuong trinh
léy mAu da dugc xac dinh, cn tién hanh nhanh, vi nhitng sy thay @81 trong qu4 trinh lay mau lam cho
s lidu nhan dwgc cb thd khong tuong thich. O nhikng viing nwérc rong va sau, ¢6 thé ¢ chuyén Gdng
trong 1dng nwére, khi do nén diing cac miu duorc 1y ddng thovi.

6.3 Tén suit va thoi gian 14y miu

Huéng dan chi tiét, bao gdm ca nhitng xem xét théng ké, dwoc dwa ra trong TCVN 6663-1 (1ISO 5667-1).
Chét lvgng nwdc clia hd ty nhién va hd nhan tao thay ddi theo mua. Do d6, tan suét Ay mau phy thude
vao thong tin duoc yéu clu.

Nhin chung, dbi véi viing nuwére ao to, thi khodng théi gian gitva céc Ian idy mau lién tiép 1a moét thang
hodc lau hon cé thd chap nhan duwec dbi véi viéc xac dinh chét Ikgng nwde trong mdt khodng thei gian
dai. Dbi véi muc dich kidm sodt chit figng, t6i thidu i mot tudin, Néu chat lwgng nwéc thay @bi nhanh
thl c6 thé phai I4y mAu hang ngay hoc Ay mAu lién tyc.

Cho phép 14y mAu nwéc bbn 1an mdt nam dé xac dinh dic tinh chét lwgng nudc trong mét khoadng thdi
gian dai. Véi myc dich do kiém soat chét lwgng, ¢ thé yéu cau tan suét cao hon,

Ngoai ra, chét lwgng c6 thé thay dbi dang ké trong mot ngay. Cac mau nén dugc 14y vao cling thoi
diém trong ngay. Néu s bién dbi hang ngay dwgc quan tam dac biét, thi nén tay miu cach nhau 2 h
hodc 3 h.

6.4 Chon phwong phap ldy miu

Viéc Ira chon phwong phap 1y mau phy thuge vao muc tiéu clia churong trinh 1y miu. Cac miu dwoc
l4y vi nhitng Iy do diic biét hodc vi myc dich kiém soat chét lvgng, trong hiu hét cac trudng hop, 4y
cac mau don, D& giam sat chét lwong nwére, st dung mot loat cac miu don, nhwng cac mau téng hop
c6 thé hivu ich. Vigc phan tich mdt loat cac mau don c6 thé tén kém va thuong két hop dé gidm chi phi
phan tich; Tuy nhién, cac miu tdng hep chi cho biét cac gid tri trung binh va khong cho biét chi tiét cac
didu kién khic nghiét hodic mirc do thay ddi chat lwong. Ca hai phwong phap c thé dwoc két hop
bang céch l4y cac mau tdng hop & nhitng khodng thoi gian ngén va mét loat cac mAu trong khodng
theri gian dai hon.

6.5 Chon thiét bj 1dy miu

Viéc chon thiét bj 1&y mau phy thugc vao muyc tidu clia chuong trinh ldy mdu. Cac miu duoc lay vi
nhirng Iy do dic-biét hodc d& kidm soat chét lwgng, trong nhidu trweng hop 13 1y mau don (xem Phy
luc A vé& cac vi dy clia thiét bj lay mAu). D& gidm sat chit lwgng nude, thudng stk dung mét loat cac
mau don, nhing cac mau tdng hop cé thé hivu ich, diic biét 1a dé didu tra cac 16p nwdc xac dinh, vi du:

10
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16p mét hd hodic doi sang r6. Tuy nhién, cac m&u téng hop chi cho biét c4c gié tri trung binh va khéng
cho biét chi tiét cac didu kién khdc nghiét hodic mirc dd thay ddi chét lwong.

Céc d4u do nhiing cé thé ding dé do lién tyc pH hodic oxy hoa tan trong cac mau nwéc khang &n dinh
(Phuy lyc E).

6.6 HB tro thu hdi thibt b 1Ay mu bj mit

Khi véan chuyén c4c thiét bj Iy mau béing thuyén nhd, tang nguy co bj mét thiét bj. Khuyén céo & cubi
day dét c "day cap ndi" @& h3 trey cho vide thu hdi néu thiét bj bj mAt trong viing nwée can. Day cép néi
dugoc thiét ké nhw nhitng san pham an toan ndm gin bé mit d& d& dang thu git va thu hdi cac @b vat
gén vao chung. Chiing ¢6 s&n cho mét loat cac ng dung an toan va strc tai.

6.7 Méu trang

Khi thu thap va x( Iy mdu nwée, can cac miu trdng nhw mau tréng hién trwérng, mau tring di chuyén
va cac mau tréng phin lgc d& do mirc d6 6 nhiém c6 thé dwa vao mau la két qua clia cac hoat dong Iay
mAu lién quan. Hwéng dan chi tiét vé viéc st dung cac mAu tring va cac mAu kiém sodt chét lvong
khac dugce dwa ra trong TCVN 6663-14 (ISO 5667-14).

6.8 Van chuyén, dn djnh va lwu gitr miu

TCVN 6663-3 (1SO 5667-3) dwa ra huéng ddn chung vé x Iy va bao quan miu.

Pam béo rdng cac thiing chira m&u dugc dwa dén phong thi nghiém d&u kin va dwoc bao vé khéi tac
dong clia 4nh sang va qua nhigt, vi chat lwong clia mau c6 thé thay ddi nhanh do s trao ddi kht, cac
phan (rng héa hoc va sy trao ddi chat clia céc sinh vat. Dam bdo rdng cac mau khong thé phan tich
nhanh duoc loc (néu dugc yéu cdu bang phuwong phap phan tich cu thé) va dugc 8n dinh hosc bao
quén néu can. Phuong phép bdo quén phai dwoc chon dé tranh gay nhiéu bdi cac tham sé quan tam
va khang gay nhiéu viéc kiém tra tiép theo hodc anh hwdng dén két qua. Trong tredng hop cac chét
hat hodc hoat tinh sinh hoc trong mu c6 thé gay anh hwéng dén cac tham sé quan tam, thi m3u cothé
duoc lgc tai chd dé foai b cac hat hodc sinh vat va phin loc dugc gilr riéng @& phan tich. Dé bdo quan
trong thoi gian ngén, c6 thé lam mat dén (5 + 3) °C; P& gitr trong thi gian 1au hon, thi 1am ddng lanh
dén -18 °C. Trong trwérng hop ldm dong lanh, ddm bdo miu dwc ra dong hodn toan trvée khi st dung
vi qud trinh déng lanh c6 thé tap trung mdt sé thanh phan bén trong mau bj déng bang cudi cling. Mot
s mau cé thé dugc bao quan bing cach bd sung cac hoa chit. Ghi lai tt ca cac budc bdo quan trong
béo cao. Do va ghi lai nhiét dd tai ché. Tét nhét [a cin xéc dinh tai chd c4c thong s vat Iy khac (vi dy
nhw pH). Néu cé mét CO, ty do, thi do @6 pH tai chd (in situ).

7 Sirc khoé va an toan lao dong

TCVN 6663-1 (ISO 5667-1) quy dinh céc bién phép an toan bao g&m. nhung khéng gidi han, viéc lay
mau tir thuyén va nuée pha da lanh.

CHU THICH: Ngudi st dyng c&n chd y dén cac quy dinh v& sikc khod va an toan quéc gia vahoic dia phuong.

11
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8 Vit chira miu

Céc thing chira mAu cin dugc chon theo cac théng sé cAn phan tich va dugc 1am bing céc vat ligu
khéng gay & nhiém miu. TCVN 6663-3 (ISO 5667-3) cung c&p hwéng din thém vé vigc chon céc
thiing chira mau. TUy thuc vao cac thang sé can phan tich, hop chira méu cé thé yéu clu x{ Iy truéc
tai phéng thi nghiém, ké ca cac quy trinh kiém soat chét lwong, nra bing axit, lam sach hodc cac quy
trinh @adm bao/kidm sodat chét lwvgng hodc rira tai chd phai dwgc thye hién trwére khi st dung. Can cé
huéng dan cla phong thi nghiém phan tich lién quan dén viéc chon va st dyng thung 14y mau va khéi
lwong mau can thu thap. Hwéng din nay cin dugc ghi lai bing van ban theo quy dinh. Truéng hop
thiing chira dwgc x Iy trirdc, phai cé bién phap phong ngiva dé tranh tiép xdc véi cac hoa chét duoc
st dung trong qua trinh x( ly so bé.

9 UWu tién cla quy trinh

Trwde khi l4y mAu, didu quan trong |4 phai l4y toa dO UTM va dé séu nudc dé ddm bao cac mau dugc
thu thap & alng vi tri, thwdng Ja-@iém sau nhét ciahd.

Pé gidm nguy co 6 nhidm mAu nwée, chon céc phurong phap gidm dugc lwgng nwéc di qua gilka thiét
bj 1y mAu, thiét bj rét ddy va vat chira mAu. Thik ty wu tién (xem Bang 1).

- Thurc hién phép do in situ cac tham sé quan tam;

- Thu cdc méu nwéc st dung cach rét day trye tiép vat 1y mau déi véi phép phan tich ex-situ ma
khong duing cac thiét bj [Ay mau, phéu hoac dung cu khéc;

- L&y mau gian tiép, rét ddy vat lAy mau dbi véi phan tich ex-situ trong 46 dung cu l4y miu dugc st
dung @é thu miu nuéc ma sau d6 dwoc phan chia vao mot hodc nhidu vat chira mau; va

- Léy méu gian tiép, thu thap miu cho phép do ex-sity, trong d6 dung cu 4y mau dugc st dung dé thu
mAu nwwée ma sau @6 dugc phan chia vao mét hodc nhidu vat chiva mau.

Céc phép do chét lwgng nwéc in situ bao gdm oxy hda tan, pH, nhiét 46 nuéc, d6 din dign, 46 duc va
th&m th&u anh sang, bing d% sau dia Secchi hodc d4u dé 4nh séng, ¢6 thé huwéng din @6 sau iy mau
phan tAng-clia nwéc phan tAng héa hoc hodc nhiét bing cach danh giad miu so bd cAu trac vat [y va
héa hoc clia cdt nwdrc va vi vay cin hoan thién trwdce khi ldy mau nwée. Cac phép do d6 sau cin 13p lai
dn dinh trong nwéc phan ting a8 dam bao cac tham sé nhay véi d§ sau nhw pH, oxy hoa tan dugc iy
mau ding.

Céc dia Secchi ¢6 thé Iy mdt sé cac dang khac nhau gdm dwéng kinh 30 cm mau tring va dwong
kinh 20 cm v&i mdt phdn tw dia mau tréng va den. Cac chi tiét vé dfa va quy trinh duoc néu trong
TCVN 6184 (1SO 7027). M5 ta tom tét nhu sau:

a) Ha phan thdp dia Secchi dén diém khong nhin thiy.

b) Nang dra cho dé&n khi nhin thay va sau d6 ha thip cho dén khi khéng nhin thdy 1an the hai.

¢) Ghilai dd sau.

d) Lap lai quy trinh cho dén khi thu dwoc két qua 8n dinh.

Phép do cin dwgc thye hién sao cho cac didu kién moi trwedng, nhw gié va anh sang mat troi dugc
giam thiéu, C&n chu y d& khdng 1am xao trén ving 1Ay mAu nwée. Néu ding tau cé dong co co canh
12
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quat, thi cAn t&t dong co cesh viing 1y mAu it nhat 10 m. Dinh vi va tha neo tau sao cho tau khdng lam

6 nhiém viing 14y mAu.

Bang 1 - Nhirng wu tién trong phép do théng sé chit lwong nwéc gdm oxy hda tan, pH, nhiét dd

va d§ duc clia nwrdc

Phép do thong sb chit Ivgng nwéc nwdc gdm oxy hda tan, pH, nhiét dd va dé duc cua nwéc

Th tw quy trinh Nhén xét Béo céo
o Binh vj didm Ay
¢ dinh vi tri Ay m3u va thié bj : ;
ién tlr, ddu do va thiét b Iy mAu da miu, thiét bj

i&u chuén duoe 1am ve sinh va
igm fra

| duge ding @é

do va Iy mau

hz thap dAu do 1ir 1 vao nuwérc,
di

Po in situ d4u do dn dinh

Ngam dAu dé lign tuc trong mau
nwéc (xem Phy lyc D)

Cac gia trj nhigt @
va oxy khéng sai
léch (khéng thay
8di khéng khi va
khéng
mau)

lam nong

Phrong phap
do, cac gia trj do
duoc

Thu c4c mau bang dyung cy l4y
mu dé do exsitu

- Nguy co: sai léch
gia trj nhiét d§ {Idm
néng miu)

- Khdng sai léch
gia fri gia tri oxy
(khdng thay dbi
khong khi)

Phuong phéap
do, cac gia trj do
dugc

- Nguy co: sai léch
gid tri nhiét 46 va
oxy (thay ddi khéng
khi va lam nong
méiu)

Phwong phap
do, céc gia tri do
duwgc
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10 Thu méu, nhidm bén vit liéu méi trieong

Dé& tranh nhi&m bn mau nwéc trong qua trinh thu mAuy, cAn tuan thi cac quy trinh sau;

- M3u cdn dugc thu thap tir phia trén chidu gié hodc déng nwéc & phia bén trén clia thuyén da tha neo

- M&u can dwoc thu thap tir duéi huéng gio cla thuyén dang troi

- Khi thu miu 14y theo d¢ sau, viéc 14y mAu cin phai bt dAu tai bd mat cot nwéc va tiép tuc xubng
dwoi doc theo cdt nwoc

- Khi thu mAu trong qua trinh 16i xudng nwéce, thi mau can phai dwoc thu thap theo phia nguwdi 16i hodc
trén chidu gi6 clia bd Iy mau.

- MAu cén duoc thu 1y dé tranh bj & nhiém tir ddng co, bui, rac va cac chit Idng & day.

- Mdu cAn duwoc thu ly 68 tranh thiét bi va binh chira bj va vao cang, cdy sdo, vat cng k&nh, than tau
va bat phi

- Trir khi cé quy djnh trong phwong an nghién ciru didu tra, th mau khdng bao gbém 1ép mang méng
trén bé mét nuéc hodc cac 16p néi.

- Khi Iy m&u qua I6p bang, thi cac manh bing v&, phAn nwéc-d4, nwéc bang tan va tuyét khong dugc
lot vao hép dyng mau.

- Khi lay m&u nwée ¢6 tham thyc vat bao ph, thi cAn than d& khdng 1am xéo tron tham thuc vat hodic
khdng cho thwe vat lot vao hép ding mau.

11 Trang riva dung cy lay miu

T4t c& nhitng dung cy tiép xtc véi nude cn dugce trang riva, st dung nwdre tir hd cAn dwec ty mAu.
Trang riva tt ca cac dyng cu dwoc dung dé Iay miu ba (&n.

Néu céc phuong phap phan tich yéu cAu hdp dung mAu cin phai trang rira, thi m& nép trwéc khi ldy
nwéc trang, x& ly ndp sao cho bd mat phia trong khéng bj nhim ban, tét nhét 1a git bing mét tay hodc
@& trong tdi polyetylen. Thue hién theo cac hwong din trong TCVN 6663-3 (ISO 5667-3) d& trang rira
hép dng mau. Néu hop dwng mau chira chc chét bao quan thi khdng trang rva.

Néu s dung day l4y mAu thi rét mot legng nwéce trang riva clia binh 14y mau dé riva hét cac vét miu
trwdc d6. Lac @8 loai hét chét I6ng con sét lai. Khong dé day 14y mAu bj 6 nhidm lai. Twong ty, frang
riva 8ng 14y mau, néu st dung.

12 Léy miu nwéc mit hodc gin nwée mit bing dung cy iy miu hé

121 Y&u cdu chung
Thén trong khi phén tich céc chit bay hoi bao gdm khi hoa tan va cac hep chét hitu co bay hoi (xem
Bidu 14).

12.2 Ldy miu

Néu ap dung, I4p hép dwng mau vao éng lay mAu. Dich chuyén I6p ndi bing cach du tién thyc hién
chuyén ddng xoay hdp frén bé mat nwéc. Trang rira hop diwng miu ba 13n bing nuée mét theo quy
trinh Ay mau hodc theo hwéng dan clia phong thi nghiém.
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Nhing hdp deng m3u dén do sau cin I4y, xoay tron hdp va l4y iy miu nwoc.

Trong qué trinh I&y mAu khdng duoc 14y 1n bot khi. Gitr hop méu nghiéng 45° d& bot khi thoat ra khoi
hép dwng mau.

Néu thyee hién T&y mAu tric tiép, 1am kin hop dwng mau va thye hién theo céc yéu ciu sau khi ldy mau,
Néu thiyee hign &y mAu gian tiép, trang rira dung cu rét va hdp deng mau theo yéu ciu ctia phuong 4n
nghién ciru. D5 dAy mau vao dung cy rét va phan phéi mau nudc vao cac hdp dyng miu. Lam kin hop
dwng méu.

12.3 Rét ddy nhidu hop dwng miu

Néu chn rét gy nhidu hop dng miu tir mot 1n thu m3u, cin ddm bdo ring mAu duy tr ddng nhét
trong qua trinh r6t ddy hdp dywng mAu, vi du sk dung bd chia mau cé khudy tron d& phan phéi mau
nuwéc vao cac hop.

Khi c6 nhidu 1&n thu mau nwée tir mt vi tri ldy mau dé rot dly cac vat dyng mAu, thi a) gép mau clia
cac 1an thu vao vat chira Ién hon, nhw bd chia mau co khudy trdn trwde khi chia mau vao céc hép
dyng; b) st dung miu nwére tr cac 1An thu ridng r& d8 rét ddy vao cac hop dwng méu cho tirng day
riéng A8 xac dinh cac théng sé lién quan. Vi du: a8 ddy tat ca cac hop dung mAu cin cho xac dinh
phospho ti¥ cliing mét 1an thu, cac hop dwng mau dé xéac dinh cac cation va anion c6 thé duoc rét day
tir 1an thu thr hai, va céc hdp dyng miu dé xac djnh oxy hoa tan va kim loai nang dugc rot dly tir ian
thu thir ba.

Khi cac mAu tdng hop hodic mau theo do sau dugc phéan phdi vao nhidu hop dyng mau, thl trén cac
mau thanh phan ctia mAu téng hop trong bo chia miu co khudy troén hodc st dung dung cy trong ti
trwére khi phan phéi mau.

Céc mau cin dwoc thu thap va bio quan theo cac yéu cau cy thé lién quan dén phwong phap Iy mau.

13 Lay miu bing dyng cu ldy miu kin

Céc b lay mau kin thudng duoc st dung d& xac dinh cac chét bay hoi va khéng bay hoi trong viing
nwée sau, thwdng trén 1 m va dé xac dinh cac hop chat bay hoi trong viing nwée ndng. Nhin chung,
cac bg 14y mau kin ndm ngang dugc ding cho viing nwée ndng va nwdre chay, con bé 1ay mau Kin theo
hwéng.doc duge ding cho viing nwdce sau, nwdc it chuyén dong. Ha thdp dau mé vao cét nude dén
@6 sau yéu chu, tranh ap lye ddng, & trang rira. Day kin dung cy khi dat dvoc d6 sau mong muén va
l&y d&y mau nwéc. Lay dy vao cac hdp dieng miu theo yéu ciu. Khi nhidu hop deng miu da ddy hodc
@4 thic hién xong céc 1an thu thap mAu, thi tién hanh theo cac quy trinh trong 12.3. Céc bd lay mau co
nép ma khéng d& hé toan bd mit cAt ngang clia éng &y mAu khi dugc ha thdp vao nwéc (vi dy: b ly
mé&u Ruttner) 13 khéng thich hop.

14 L&y miu dé xac djnh cac chét bay hoi

Viéc 14y mAu dé xac dinh cac chét bay hoi yéu ciu phai s&v dung cac bd 1dy mau kin hodc ding bom.

Sau khi thu mau nuwéc bang bd 1Ay miu kin, rot tryc tiép dly vao cac hdp dung mau. Kéo dai dau ra
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clia dung cy bang éng PTFE cham dén day hop dwng mAu. Binh vi d4u ra PTFE trén ddy hdp dyng
mau va rot ddy hop deng. D8 dy hop dyng mau. Sau d6 rdt bng ra trong khi nudc van chay. Day ngay
n&p hop dirng mau. Hop dng mau cAn dAy hoan toan va khéng chiva bot khi.

Khi dung bom @8 14y mau nuéc, bom tryc tiép mau nuée vao hdp dung méu si¥ dyng éng thich hep
nhu trén. KHOng diing bom hut d& 1Ay mau xac dinh céc hop chét bay hoi vi cac chét hiru co bay hoi
va cac khi hda tan c6 thé thoat ra khdi mau.

Khi st dung cac hdp l&y mAu kép (xem Hinh 1) & tAy mau xac dinh cac chét bay hoi trong nwéc sat
b& mat, thi dat hop Iy mau dén o sau yéu chu va dgi cho dén khi ca hai hop day hoan toan. Thao nép
PTFE v&i 6ng din ra khdi hop 14y mAu va day kin bdng nlt thly tinh mai. Hép 18y mau cAn phai ddy
hoan toan, khéng cé bot khf.

15 LAy miu qua I&p bing

Viéc Iy mdu qua I&p bang yéu clu st dyng may dyc bang, méi khoan ho&c may khoan. Sir dung may
duc bing chay pin @& khoan qua 16p bing khi 14y mAu nwéc d& phan tich céc chét htru co, 6é gidm
nguy co & nhiém x3ng, dAu va cac san phdm dét chay vao miu. Sau khi khoan 18, loai bd tat ca cac
mang bing va tuyét ra khdi 18 va xung quanh 18 trude khi lay mAu. Tién hanh [&y mau nhw trén. Cac
gradient cia tham s& quan t&m c6 thé c6 mat ngay dwéi mét bang. Didu ndy cAn duge nghién ciru khi
xay dyng phurong an nghién ctru. Khi co thé, khi viéc 1&y mau quanh nam thie hién trén nuéc phil
baing theo muia, thi cac vi trl 1Ay mau cé thé cAn dugc danh gia an toan va ldy mau nwéc ca trong thei
ky khdng c6 bang 1An thoi ky c6 bang ph.

16 Céac didu kién déng biang khic nghiét

Viéc Iy mau trong cac didu kién bing gi4 manh (dwéi -15 °C) ¢ thé dén dén: [am héng dung cy chay
pin, cac cam bién dién t& nhanh héng do bang gia cac thanh phdn bén ngodi va bén trong, déng bang
nudc valhodc dong bang tuyét trén cac bé méat bén trong 1an bén ngoai dung cy [y méu va cac dwong
bng, khang thé van hanh bd Iy mau ho¥c khé thao tac do quin do cdng kénh, mau bj déng bing
nhanh, hw héng lo Idy m&u béng thiy tinh do déng biing mAu va nguy co &nh hwéng dén st khde clia
nguwdi lay mAu.

© Céc huding din sau day c6 thé gitp cho viéc duy tri thuc hién Iay mu tai hién truéng trong cac didu
kién thdi tiét lanh khic nghiét:

a) Van chuyén va gilr dung cy dién t& nhay véi nhiét do & noi &m;

b) Git¥ pin duw phang cho timg thiét bj dién ti & noi 4m;

¢) Céc dyng cy Iy mAu wét hodc 4m khong dugc dit truc tiép trén bang hodc tuyét;

d) Duyng cy ldy mAu, dwdng éng va cac van can duoc lam rdo nude ngay;

e) Cac thiét bj 1Ay mau dbng lanh cin dwoc x4 bang bing cach ngam dudi méit nwéce trong 16 da dugc
khoan;

f) St dung céc hop dyng bang chit déo chiju nhiét khi cé thé, cac hdp thiy tinh d& bj hdng néu mau bj
déng bang;
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g) Co thé si dung céac bao géi dong lanh da duoc 1am 4m @& duy trl nhiét @ mau trén didm déng
bang;

17 Nhan biét mau va ghi chép

M3i mAu phai dwoc xac dinh bing ma sé nhan biét théng nhét.

Céc d(t liéu sau day cAn dwoc ghi lai déi véi m8i mAu (xem Phu lyc D): tén cla ngudi [dy mau, v tri
clia didm I4y mAu, mo ta didm lay mAu, d6 sau va dai 46 shu (mAu tich hp) dwec 1ay miu, dung cu I4y
mau duwoc st dung, ngdy va giér bAt dAu va két thic 1Ay mAu, cac buéc bao quan mau. Ngoai ra, ngudi
I&y m&u can ghi lai moi chi tiét cu thé vi tri 1Ay mau @& gidp cho viéc gidi thich di ligu. Vi dy, bao gdm
c6 bt ky 16p ndi vahodc vang diu, van hanh tram bom, van chuyén, 4p dung cuc bd céc thude trir
séu, xa thal tir ddm thai va cac dang twong tw khac, tap hop 1én cla gidi hiru sinh holic cac loai chim
nwde, didu kién thoi tiét, a5 day clia bing, 6 bao phl clia bang. Ghi lai ngay nhiét 46 khong khi va
nhiét d§ nwéc va ces tham sb in situ quan tam khéc (@6 sau Secchi, pH, oxy hoa tan, 49 dan dién, 45
duc). Néu diém 14y mA&u 14 mét vj tri méi, thi mé ta chi tiét tieng didm Iy mAu. Trong trwdng hop lay
mAu dai han v6i md ta vj tri @4 thiét 1ap, thl ghi lai didu kién bét ky khac véi mo ta da néu.

18 Dam bao va kiém soat chat lwong

18.1 Yéu ciu chung

Céc quy trinh @am béo chét lwong va kiém soat chét lvong (QA/QC) va thye hanh 14 quan trong dé thu
duoc két qua phan tich chét lwgng tét. Dam bao chét lwgng bao gdm viéc 8am bao dir liéu chét lugng
thu durge cao nhét. Cac quy trinh QA bao gdm: dao tao nhan vién, hidu chudn, duy tri va van hanh thiét
bj dng chirc nang, c&c quy trinh van hanh chudn (SOP) va cac phuweng phap, nghién ctru hiéu chudn
ndi bd ¢ling nhu truy xuét va quy trinh 1ap van ban.

Kiém soat chét lugng (QC) bao gbm cac miu va cac quy trinh thir nghiém dé do va danh gia chét
lwgng clia qua trinh va-két qua. Cac phép thir QC bao gdm-cac phép-thlr mau tréng (mAu tring hién
tredng, mAu tréng phong thi nghiém, méu tring van chuyén, mau tring dung mai va thiét bj dung cu),
mé&u thém chuén, mau chudn va hiéu chudn. Pidu quan trong 1a cac miu QC dugc l4y trong qua trinh
lAy m3u dé dam bdo khong sai léch hodc & nhiém phat sinh tir viéc 1dy mau.

Xem TCVN 6663-14 (ISO 5667-14) v& cac chi tidt dAy & v& ky thust 1y mAu.

18.2 Tranh & nhiém

CAn tuan thii cac SOP cy thé dé tranh 6 nhi&m khi 1Ay mau nuwée bé mat. Moi sai léch ¢in duwoc ghi lai
dé hd trg cho viéc giai thich di» liéu.

Viéc tranh & nhidm trong qua trinh 14y mAu [a rit quan trong. TAt ca cac ngudn c6 khd.ning 6 nhiém
can dwgc tinh dén va can c6 bién phép kiém soét thich hg'p néu cin. Bao gdm céc ndi dung sau:

a) Cac yéu té mdi trwdng:

- Khi thai (6 td/thuyén may)
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- 8on ho#c st dung cac héa chét trong viing 1an can diém Iy miu;

- Str dung céc s&n phim bao vé thyc vat hodic phan bon gan vi tri 14y mAu.

b) Phuwong phap ho#c quy trinh

- Xdo trén day hd, cac chat l&ng cing dugc 1y méu

- L&y mAu ddng thoi ca 16p ndi

- O nhi8m mAu béi tao hodc chét “chéng bAn" do cao thiing xd trén than tau hoac cAu cang;

- Suyc khi m&u khi rét mau vao hdp ding, 1am hao hut cac chét bay hoi cin Idy mau. Viéc suc khi ¢o
thé 1am tang lveng oxy clia nwréc ndu nwdc chira lrgng oxy thip hodc gidm oxy néu nwéc qua bao
hoa.

- Khéng trdn khi rét vao hop dwng mau dan dén cac thanh phan khong hoa tan c6 mat voi céc chat
nhiém bén fién két v&i nd khdng dwec phan bb ddu khip cac hdp dung miu.

¢) Vatliéu ldy mau

- Céc hop lay mau varhodc cac dung cu ldy mu bi bAn hodc dwoc 1am vé sinh chua ky;

- Chon vét liéu |y mau khong ding, dan.dén viéc hap thu/hap-phy cac chat cAn xac dinh.

Céc quy trinh giam sat & nhim va kidm soat chiing c6 frong TCVN 6663-14 (ISO 5667-14).

Nguoi Iy m&u cAn mang géng tay ding mét 14n trong subt qua trinh 1dy mau, dé bao vé ban than khdi
viéc tiép xtc véi mAu va bao vé mAu khdi & nhim. Myc dich 1a tranh 6 nhidm chéo ti noi Iy mau nay
@én noi khac biing cach miac 40 qun bao hé va dung cy ldy mAu khéng bj nhidm chéo.

Jﬂ

=

Hinh 1 - H3p tdy mau kép d& thu mau xac dinh cac chét bay hoi tie viing nwée ndng
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Phu luc A
(Tham khéo)
Cac vi dy vé thiét bj ldy mau
Hé théng ldy mau nuwéc theo phwrong thdng dirng dwgc mé ta trong Hinh A.1. Hé théng nay 1a mdt ng
tlr 2 1 8&n 5 | cb hai ndp day, d& hd hoan toan dién tich mét cit ngang cla éng 14y mAu khi dwoc ha
xubng nwéc. Co ché dong duoe kich hoat bing day chiu tai.
Thiét bj dua ra bao vé bdi 1a kim loai mau den, rit quan trong cho viéc Iy mau dé phén tich san xuét
ban d4u. Cé thd nhin thay day chiu tai trén dinh cla bd kich hoat. T&i bang day cép thép dugc khuyén -
ding cho thiét bj lay miu nay.

Hinh A1 - B9 1dy miu thdng ding (LBH cla Birc)

19



TCVN 6663-4:2020

A.2 B 1y miu ndm ngang

Hé théng 4y mau nwdc theo phwong ndm ngang (bé I4y mau van Doorn) da duoc xay dyng dé Iy
mau gan véi d4y. Than éng cla bd Idy mau nay dwoc hudng theo phirong ndm ngang, trong khi cac
ndp dugc git béng dan hdi hodc 16 xo va dugc dong bing day chiu tai. B tay mau nay dwgc ding
trong nwére chay thi can dwoc trang bi bd can bang tay I4i & n dinh huéng dong chay. Bo 1Ay miu
ndy cdn c6 trong Iwgng bd sung va cac khoang tréng duwgc gia cb trén day than éng dé git khodng
céch nhét dinh @én day éng. BS 1Ay mAu nay c6 cac dic diém nhu trong Hinh A.2.

Hinh A.2 - B3 14y mau ndm ngang.
A.3 Bj ldy miu bing ng mém
Cac b§ phan nhu sau:
- Ong silicon cé duwéng kinh trong it nhAt 1,6 cm (khéng phai éng cao su)
- Day thirng
- Khéi nang (miéng biing thép khdng gi tai dau vio clia ng)
Ong m&m dwoc trang bj miéng béng thép khong of cé khéi ndng & mdt dAu sao cho treo duge theo
phuong théng dimg trong cdt nwére. Khéi nang tai du éng mém cin duoc treo cao hon migng éng d& dam
béo dting chirc nang hoat dong. DAy thivng can dwgc gén vao phan thip hon (xem Hinh A.3 va A.4).
Dau mé kém theo khdi niing clia dng mé&m duoc ha tir tlr xubng nwéc dén dd sau Iy mAu mong muén
sao cho bat dau I4y mu t&r bé mat. Chi nén st dung cac dng mém néu ching c6 thé ha xudng chinh
x4c vudng géc véi bé mit nuorc.,
Déu phia trén m& clia 6ng duroc déng kin hin biing nit bin va d3u phia dwoi dwgc tir tiv kéo 1én bing

day thing.
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Ong mé&m cAn duwoc nang 1én tlr tir va nude chira frong dng cdn durge chuyén hét sang hdp chiva cb trgn.
Sau méi 1An 14y mau, 6ng mém va hap trdn cin duoc trang rira ky bang nuwéc voi. TAt cd cc dung cy
cAn duoc 1am khod ky truéc khi cét gitr aé st dyng Ian sau. Ddy mém cén dugc treo 1én cho khd. Cén
Iam knd nhanh @& tranh tao va vi khudn phat trién trong éng.

Khéng sir dung 6ng nay cho cac myc dich khéc ngoai viéc [dy méu a4 xac dinh thyre vat phl du va cac
tham s kém theo (vi dy: cac chét dinh dudng va chlorophyll-a)

1
e 2 .
a1
== T et I""
22—
+—3
- e
E Ao
a) Ha th&p éng mém b) nang éng dé thu mau
Chii dén:
1 nltban

2 day thirng dwgc gén vao phin dwdi day mém cé khéi ning
3 éng mém cb khdi nang & d4u phia dudi
Hinh A.3 - Nguyén |y 14y mau tich hgp s dung éng mém
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Hinh A.4 - L4y miu tich hep s dyng ng mém

do Trwéng dai hoc tdng hep Cottbus Dirc xay dwng
A4 BO l4y miu éng tich hop
Hé théng I&y m&u Pauli (xem Hinh A.5) 43 duwoc xdy dung I3 phwong phap lay mAu véi cac lwgng thé
tich 1on. Hé théng nay 1ay mAu nude trong cdt véi cac bwée twong (ng véi chidu dai clia bng (1 m
hodc 2 m). Cac khodng chidu sau duwec [y tinh tir bd mat dén day hd. TAt c& miu dwoc gop vao binh
{thé tich phy thuc vao a6 sau cn ldy mAu) trén thuy@n. Hai vién bi cao su dic déng hai dAu éng bing
bang dan hdi. Thao cac vién bi cao su ra khdi miéng éng. &' d% sau ldy mdu mong mudn, kep duoc
théo ra bing day chju tai. Trai lai, bd ldy mdu Limnos (xem A.4.1) d6ng ndp dwec théo ra bing day
chju tai.
Lwong chira trong dng phy thudc vao chiéu dai va duwing kinh éng.
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Hinh A.5 - B Idy miu éng tich hgp dau tién do Pauli xay dwng
A.4.1 Ong ldy mau Limnos
N&p mé theo phurong thing ding. B6 1y mau dugc ha xuéng trong khi mé hoan toan. Co ché dong la
tha 16 xo va bj ham bdi day chju tai.
Céc phan kim loai dwoc lam bing thép khdng gi. Hop dwng 1am bing chét déo polycacbonat bén va
nap lam béing chét déo POM.
Bo 14y mAu dung trén dé clia no.
C6 nhidu loai thé tich khac nhau d& lira chon. Kidu dai la thich hop cho 1Ay méu thue vat phi du. Khéi nang
phu thudc vao thé tich tir dudi 2,0 kg dén 3,5 kg. C6 nhidu thé tich d& chon (xem Hinh A6, Bang A.1).
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Hinh A.6 - Ong l4y mu Limnos

Bang A.1 - Kich thwéce bd [dy miu

Dung tich bé 18y mAu (1) 20 2,6 35 4,2 5,0 7,0

T3ng chidu cao A (cm) 60 89 81 ot 102 131
Chieu dai than ng B (cm) 29 38 50 60 71 100
Budng kinh 6ng C (cm) Budng kinh ngoaiftrong 100/95

A5 Ong ldy miu tich hep co hoc

Hé théng 14y mau nay do UWITEC (Mondsee, Austria) x4y dung. B9 &y mau nay 14y cac mau tich hop
clia cac ¢t nwdc thlng ding véi chidu dai 10 m hodc 20 m. Bd ndy lay dwoc 500 ml trén mét cdt
nwdc 10 m va 250 ml trén mét edt nwdc 20 m.

Phuong thire van hanh: tir trong lugng clia nd, xay xich nhé 1am quay banh réng nang piston bén trong
dng Plexiglas 5 |. Viéc nang piston 1am ha thap bd Iy mAu, do @6 nwéc lién tuc di vao bd 1dy mau. LAy
mau co thé bit dau tai bd mit hodic & dd sau theo yéu ciu droc thyc hién tir tdi va bét ddu bing day

chju tai (xem Hinh A.7).

24




TCVN 6663-4:2020

Hinh A.7 — B3 Idy mdu nwérc tich hgp co hoe
A.6 B{ ldy miu nwéc tich hep thiy tinh

Bd 14y mAu bay dwoc xay dyng trong [2] (xem Hinh A.8) va do Zullig ché tao. Cot nwéc lién tuc tr bé
mit ¢én do sau téi da 21 m co thé duoc 1dy. Bo 14y mAu ndy gdm cb 6ng try thiy tinh dugc mé phia
dwéi va dong & phia trén. Bén trong dng nay |a phé&u thdy tinh ¢6 hinh dang hypebon. Khi bd [y mau

Sl =

duoc ha thp xudng tir tir (<1m/s) thi nwée di vao phdu qua van mé. do hinh dang hypebon clia phéu
ma nudc di vao terong thich véi d6 sau. Khdng khi trong dng bj nén phuy thudc vao dd sau. Khi duroc
t4y ra nhanh, niréc chdy bén ngodi sé dong van va nuwéc da lay dwgc gilk lai trong phéu. Dé didu hoa
sy ndi, dng dwoc xay dwng €6 khung kim loai ning 7 kg. Thiét bj nay lay dwgc 40 ml trén mét [(xem
Hinh A.8 b}]
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Kich theeéc tinh bing milimet

149

Hinh A.8 — B§ ldy miu nworc tich hep thiy finh

A.7 B¢ ldy mau nwéc tich hop dién tir

B l&y miu nwéc tich hop dién t& (IWS) da duoc Hydro-Bios (Kiel, Drc) xay dung. Dai d6 sau mong
mudn (@0 sau bét diu va két thic) dwoc 1dng vaova gitrtrong: bd. 14y mau. Tée dd khuyén cdo Gé ha
xubng duoc chi rd trén man hinh. Nén dung toi bing thép d& dam bao tbc d6 chim yéu cau. Thiét bi
dién tlr @& didu chinh viéc ha thép 1a khéng én dinh, vi dy: do chuyén dong clia thuyén hodc do song.
Sau khi dat dwgc d6 sau cudi cung, bd Idy mau duoc nhic [én véi lwong nudc 13 2,5 | hodc § |. Do dai
d sau co thé chon tw do, nén ¢6 thé lay dwoc cac miu tir doan cu thé cla cét nudc (xem Hinh A.9).

26



TCVN 6663-4:2020

Hinh A.9 - B lay miu nwéc tich hop dign ti
A8 Miu don
B¢ &y mAu nudrc tiéu chuén theo Ruttner (xem Hinh A.10), bo Iy mAu nwéc UWITEC (xem Hinh A.11)
va bf l&y mau nwée Niskin (xem Hinh A.12) a cac vi dy vé& thiét bj &y mau nudc tir cac do sau mong
muén. Chung duwoc ha tir tr {trong khi md) vao cot nwéc, tranh ap sudt dong. Khi dat dwoc 46 sau
mong mudn, co ché déng dwgc thye hién va day céc nép dng lay mau.
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Hinh A.12 - B Idy méu Niskin
A.9 B 14y miu nwoc LIMNOS
B¢ 1y m&u nwdc LIMNOS (xem Hinh A.13) 1a thiét bj 1ay m&u nuéc dén @6 sau 30 m. Bo Iy méu nay
gbm co gia d& hai chai thdy tinh 1 000 ml c6 thé thay ddi dwec 1am chai ldy miu. Bg 14y mau nay duoc
ha sé&u xudng nwéc khi con déng dé tranh nhifm nuéc bé mat. Bo fay méu nay duoc kich hoat bing
déy chju tai khi dat dwoc dd sau mong mudn. D& van chuydn va nghién ciru mau, cac chai thly tinh
dugc théo ra khoi gia 6 va dwgc day kin bing nép. Didu nay trénh cho méu khdi bj & nhiém khi dugc
rét tlr hdp nay sang hdp khac.
A.10. .BO ldy mau nwéc-tich hop
B¢ Iy mu nwéc tich hop (xem Hinh A.14) l4y cac mau nude tich hgp trong cac cdt nwéc véi khodng
dd sau da cai dat. Bd vi x( ly kidm soat quy trinh 14y mAu theo tinh huéng da chon trwée. Do dd, duge
ding d& 14y cac mAu nudc tich-hgp ma khong phai ldp lai cac thao tac Iy mau don, theo sau Ia céc
quy trinh trén.
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Phu luc B
(Tham khao)
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Céc wu diém va nhwoc didm cua dung cu ldy miu

Mot sb kidu dyng cy 14y mAu duge mé ta trong Bang B.1

Bang B.1 - Dung cy ldy miu

Dung cy ldy miu Uu didm o Nhuoc didm
B0 l&y mau nwdc tich hop - Mau ddng nhat dai dién cho | - Nguy co & nhiém phuy thudc
ving 4y mau vao ban chét clia vat liéu dugc

- PO tro c6 thd cda vat lisu:
PTFE, PVC phil PTFE

dung
- Nguy co & nhiém trong khi
ddng hoa trén thuyén

Ong hodc éng mém

- M3u dbng nhat dai dién cho
viing lay mau
- Nguy co 6 nhiém thap

- Khé st dung dé lay mau & dd
sau frén 10 m

- Kho 1am vé sinh dung cu

- Nguy co 6 nhiém phy thubc
vao ban chéat clia dwong éng
duoc st dung

Bo lay méau nwdc phan b theo
phwong théng diing
B¢ l&y mau nwéc phan bb theo
phwong ndm ngang

- Mau dai dién cho toan bd ving
[&y mau

- PH tro c6 thd cla vat liéu:
PTFE, PVC phii PTFE

- Ldy cac mau cach déu nhau
trong viing 14y mau & cac 6o sau
hodc vj tri khac nhau

- Nguy co & nhidm trong buéc
ddng héa trén thuyén.

Bom

- Cho phép 4y céc thé tich khéc
nhau phy thudc vao phép phan
tich yéu cau

- LAy cac miu cach déu nhau
trong viing [y mu & cac.do. sau
hodc vi tri khac nhau

- Thdi gian 14y miu tuong dbi
dai

- Nguy co & nhiém phy thuge
vao ban chét clia duéng éng va
c4c thanh phin clia dwémg dng

- Nguy co & nhiém trong buéc
dbng hoa trén thuyén.
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PhulucC
(Tham khao)
LAy méu tiv thuyén ~ Duy tri vi tri
C.1 Yéu ciu chung
Khi 14y m&u nuéce tir thuyén, cin duy tri vi trl dja tihh d& d&m bo hoat dong thu mAu 13p lai dwoc duy
trl, vi du: viéc thu mau xac dinh tinh dn dién tai cing mét vi trf, 14y cac mAu tai cac do sau riéng. C6
thé s& dung céc ki thuat khac nhau dé dat dwoc d6 nhat quan ty 1é yéu chu tiy thudc vao kich thwdc
va kidu tau.
Lién quan dén thuat ngt 4y mAu 3p lai tlr cing mét vi trl, vi dy: khi xéc dinh tac dong thay dbi mua lién
guan dén huéng gio.
C.2 Thuydn lén
Muc dich clia hwdng dan nay, thuyén Ién dwge xac dinh 14 ¢6 thé duy trl dwoc vi tri dja tinh cé s dung
co ché kiém soat b trg, nhu cac chan vit mi dugc kiém soat bing may.
Khd niang dat dwoc dé chinh xac clia vi tri yéu ciu & mirc @6 nao d6 phy thue vao didu kién khi hdu
va st phan doan cla cha thuydn. Didu quan trong 1a tht ca théng tin vj tri lién quan dén van hanh
thuyén cling nhw cac didu kién thoi tiét dwoc ghi lai trong bao cdo 1y mu dé nguoi st dung di lidu
¢6 thé 14y ra gia tri &n nhét tir thong tin dwge cung clp kém theo mau.
C.3 Thuyén nhé
Muc dich ctia hwéng dan nay, thuyén nhd duge xac dinh Ia thuyén khdng thé duy tri dugc vj tri dia tinh
voi sy hé tre clia cac chan vit mGi dwoc kidm soét bing may.
Vige duy trl vi trl dja tinh trong cac thuy&n nhd cho thay c6 mirc d6 bién ddng Ién hon vé kha ning I&p
lai vj trl dja Iy ma thwéng van duore chip nhan. Cac k¥ thuat khac nhau c6 thé dwgc xay dwng tuy teo
kiéu thuyn, cac didu kign khi hau va myc tiéu clia phwong an 4y mAu. Didu quan trong I3 ky thuat ap
dung dugc ghi lai trong bién ban 14y mAu cling véi thong tin lién quan dén dd chinh xac chia vi tri dja ly.
Thong thwéng, didu nay cé thé bao gém sb lwgng dung cy di kém cé thé st dyng dé 1ap hinh tam gidc
vj tri.
C.4 Ly miu diém cé djnh
Khi can phai I3p lai viéc 14y mau tir diém 1dy mAu ¢b dinh va chi lay m3u bing thuy&n nh, thi c6 thé st
dung phao danh dau dinh vi.
Trong tat ca cac trdng hop, néu thdi gian bét ky cla diém 1y mau ndo dai hon so vé1 yéu ciu va
phao danh dau bi thu lai, thi dung cy dwéi b& mét can duge thu héi hodc thu lai an toan phi dinh nguy
co v& dinh vj hoiic tic nghén chuyén déng cda thuyén may.
C.5 L&y miu nhidu vij tri
Khi khong can thiét phai quay lai ciing dia didm I4y mau trong cac tredng hop Iap lai, nhung van cAn
phai duy tri vj tri dja tinh, cé thé ap dung céc k¥ thuat khac nhau tly thudc vao 1ét cAu clia thuydn va
céc ddc tinh van hanh cla thuyén. Viéc chon k§ thuat cin xem xét dén dd an toan va d6 sau clia nuéc
can dwgc chl thuyén danh gia. Cac k¥ thuat co thé sin c6 bao gdm sau day:
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a) Trién khai hé théng neo mot didm, cho phép thuydn quay xung quay diém neo va thng hang
hwéng gié thinh hanh;

b) Tridn khai hé théng ddy neo @6i hodic nhidu, d& gidm kha ning cho thuyén thing hang véi gib chil
dao;

c) Trién khai neo phao (neo hinh ph&u) d& can béng tréi theo hwéng gib.

CHU THICH: Neo phao thudmng duge ché tao @& lam e can khi bj kéo qua nwéc va b kéo 18 phia sau
trén doan dai. Phao nay khong gilr thuyén dwoc mot chd nhung cé thé dinh vi duec cho mét hodc hai
thao tac lay méu 13p lai trong mot sb trwdng hop. Cach ndy khdng dugc coi fa k§ thut Iy twéng 6 1y
mé&u dinh vj bat Iy blng thuyén. Tuy nhién, né co thé dugc tly chon trong thire té khi cac didu kién
dwore chl thuyén xét doan thich hop. Phao ndi didn hinh dwgc néu trong Hinh C.1.

Hinh C.1 - Thiét ké phao néi dién hinh
Néu st dung hé théng neo dé duy tri vi tri dja tinh, can chu y théi gian va dinh vj twong dbi cla thiét bj
dia Secchi,
CHU THICH 2:  Biéu ndy la do viéc neo thuydn s& 1am ting chic chén nguy co [am khudy tron céc
chét 1ang & day hd, anh hudng cuc bd dén db duc. Mirc d6 tac dong ciia neo dén cac phép xac dinh do
sau Secchi s& bj dnh hwdng lon bdi d6 sdu cla viing nudc va cac didu kién va gid.
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Phulyc D
(Tham khao)

Vi du v& béo cao — Liy miu tir hd ty nhién va nhan tao

'Béo cao lay m3u v& phan tich Iy-hda tir hd tw nhién va nhan tao

Du an Ngay ldy mau:
Nhan biét miu; Thei gian Idy miu
Bét dAu ldy méu
Két thic 14y mAu
Dja diem Toa d6 UTM:
Hwéng déng:
Huwéng béc:
Tén mau
Phwong phap [ay mau: Do s&u cia hd
- M&u don: Do sau duoc lay miu
- M3u theo chidu sau: Cac d¢ sau 1y mau hdn hop
- MAau theo bé mat
- M&u téng hop
- MAu tich hop
Dyng cy 13y mau: L&y mau bang thuy&n:
- dwdng bng
- bd 14y mAu nwéc theo phwong ndm ngang
- b lhy miu nwée theo phwrong thdng dirng
- bom
Thoi tiét D liéu do in situ
Ngay ldy mau Gio P6 duc va sang theo Secchi (cm);
- néng - slrc gid Bang bao phi Thuec vat thiy sinh:
- ¢6 may - huréng Dé day Iép bang Thyre vat ndi:
- thévi tiét thay ddi - nhiét 6 khong khi | Mirc sirc gio
- ml_ra .
- néng
- bang gia
Leuy
Ngay thang/chir ky
Dir liéu do in situ
Nhan biét | Dosaully | Nhiétdd pH | Do dindién| Oxy hoa Mau
miu miu (m) {oC) (nmicm & | tan/% bdo | sac/dd
25°C) hoa duc/mui
(mg/li%)
Lwuy
Ngay thang/chir ky
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Phu lyc E
(Tham khao)
Do lién tuc cac miu nwére bing cac diu nhing

E.1 Cac bién phap phong ngtra
Dé do chinh xac pH va oxy hda tan trong cdc mau nwéc khong bn dinh, cin thic hién cac bién phap
phdng ngtra khi van chuy&n mau;
- Khong dao dgng nhiét d9;
- Khéng khir khi cacbon dioxit trong qua trinh van chuyén mau va trong qua trinh do thirc té;
- Khong Iam két tia muéi trong qua trinh do (cacbonat...);
- Chuyén ddng nhe nhang tai dién cyre (phun rika khong lam xao tron hoic tao bot khi)
“Pseudo-continuous” thda mén céc bién phap phdng ngtra néu trén va can dwoc ap dung nhu sau:
a) Ngudn nwérc lién tyc can phan tich tiép xic véi dién cuec;
b) Khéng khudy déng hodc tao bot khi;
c) St dung cbc cd md cb day nap mau va lién tuc chdy tran nhuw trong Hinh E.1 va E.2,
E.2 Po
- Dam bao tat ci céc khia canh ky thuat dwee tuan tha dbi véi mai thiét bj (vi dy: hiéu chudn va xac
nhan, &n dinh nhiét 38 va én dinh cac dién cwc).
- Thie hién cac phép do nhiét 4 dbng thdi;
- Cho dap (ng clia dién cyre 6n dinh {thwémg tr 2 min dén 3 min)
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E.3 So @b do pH hodc oxy hda tan trong nwéc hd

2

Cha dén

1 Ay mdu éng xa

2 dién cuc do va cam bién nhiét
3 ddng hd do oxy hoa tan va pH
4 6ng thdo

5 éng mém

Hinh E.1 — Do véi hop dwng cy thé

Chti dén
1 Iy miu éng xa
2 dién cyc do va cam bién nhiét
3 ddng hd do oxy hoa tan va pH
4 dng thao
5 éng mém
Hinh E.2 - Do trong céc ¢6 mé c6 chay tran
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Thw muc tai liéu tham khao

[1] EN 16698, Water Quality — Guidance on quantitative and qualitative sampling of phytoplankton
from inland waters

[2] R. Schréder Ein summierender Wasserschépfer. Arch. Hydrobiol. 1969, 66 pp. 241-243
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